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Abstract: In this study we tried to identify the locomotory changes induced on front leg  joints (shoulder, elbow, 
carpal) by osteocondritis dissecans (OCD) of the humeral head on large common breed dogs.Three-dimensional 
kinematic analysis was used for determining the articular movement of the shoulder, elbow and carpal joints. 
The system used was a videographic one, based on reflecting markers.  In dogs with surgical induced OCD 
subtle changes in flexion / extension angles dynamics were noticed. Also, the increasing of gait length and the 
apparition of differences in velocity and angular acceleration variation curves were observed in dogs with OCD. 
Kinematic analysis based on Ariel APAS system represents a reliable method that allows evaluation of the 




Kinematic variables offer objective and measurable information about locomotory 
apparatus parameters (3, 5, and 7). By evaluation of temporal, linear and angular variables, 
kinematic analysis determines motion geometry (2, 3, and 7). 
The importance of kinematic analysis resides from the necessity of perfecting and using 
an objective, non-invasive method in diagnostic of the dog locomotory pathology, which can 
eliminate the subjectivity of the clinicians and which will allow assessing the efficacy of 
different therapeutical approaches. 
Three-dimensional kinematic analysis was used on dogs to describe the locomotory 
changes induced on joints by cranial cruciate ligament rupture (4) and by hip dysplasia (1, 6). 
The literature did not revealed kinematic analysis data for scapulo-humeral joints affected by 
OCD. 
In this study, we propose to accomplish the pattern of locomotory changes induced by 
humeral head OCD on front leg joints of the dog. 
 
MATERIAL AND METHODS 
 
This study was made on 8 common breed dogs with size between 54 and 60cm, in 
which, under general anesthesia, the osteochondritis dissecans of the humeral head was 
induced by surgery. 21 days after cartilage defects performing, kinematic analysis with Ariel 
APAS system was made at Kinematic Analysis Laboratory, Polytechnic University. This 
system is base on video recording with the passive markers fixed on the reference points of 
the investigated subject legs.  
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In order to circumscribe the movement space of the investigated subject, so that makers 
or points whose movement is studied would remain in visual field of the video cameras 
during recording, was used a calibration frame with coplanar control points (4 points 
minimum). The calibration accuracy determines the accuracy of obtained 3D data, 
emphasizing the importance of volumes space calibration in which the measurements are 
made. 
Cameras used for motion capturing allowed the sequencing of the consecutive fields 
with a rate of 60 frames/second (NTSC), or with 50 frames/second (PAL). Each maker was 
applied so that at least two cameras could capture it simultaneously. For preventing the 
distortion at lenses periphery, the visual field of the cameras was larger that movement space 
of the subject.   
Circular reflecting markers were used because they maintain their shape in different 
recording angles. The correct positioning of the markers (for obtaining a sufficient contrast 
between markers and adjacent areas) allowed automatically digitizing of the images by video 
system. The contract was obtained by an appropriate lighting and by placing black felt around 
each reflecting marker.  
The makers were fixed on animals with quadrupedal stance, when corporal weight is 
distributed on all four legs. The animals were hair clipped before fixing the markers.  
Sensors positioning was made in reference anatomical points, as follows: dorsal aspect 
of the scapular spine, greater humeral tuberculum, humeral lateral epicondyle, ulnar styloid 
process, and lateraldistal aspect of the 5th metacarpal bone. 
After markers appliance, dogs were took for walk along the track while the kinematic 
data were captured by the two video cameras.  
 
RESULTS AND DISCUSIONS 
 
After data processing, graphics were released for shoulder, elbow and carpal joints with 
the following kinematic variable: flexion / extension motion, angular velocity and angular 
acceleration. In figure 1 are represented carpal joint movements obtained from healthy dogs 
and in figure 2 the same movements but obtained from dogs with OCD. 
Gait cycle takes longer in ill dogs (fig. 2) than in healthy dogs (fig. 1). The graphic that 
illustrate the movements of dogs with OCD (fig. 2) shows a prolongation of the swing phase 
caused by the increase of the flexion duration started at the end of the stance phase. In dogs 
with OCD can be noticed differences in velocity variation curve at the end of the stance phase 













In figures 3 and 4 are represented elbow joint motions obtained from healthy dogs, 









Fig.4. Elbow joint – dog with OCD 
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Gait cycle takes longer in ill dogs (fig. 4) than in healthy dogs (fig. 3) because of the 
increase of the flexion duration in early stance phase and the quick flexion at the end of the 
stance phase. Velocity and acceleration variation curves are lower in ill animals (it can be 
observed the decrease of the maximal value for the second peak in the middle of the swing 
phase).  
Figure 5 shows the shoulder joint motion in healthy dogs and figure 6 the same motion, 
but in dogs with OCD. 
In dogs with OCD (fig. 6) can be noticed an increase of the gait cycle duration, with 
flexion period prolongation in stance phase and in initial swing phase. In these subjects (fig. 
6) the extension movement starts in the middle of the swing phase comparing with healthy 
dogs where the extension is initiated in early swing phase (fig. 5).  
The shoulder joint rotation lowers in dogs with OCD, being smaller than rotation of 
elbow and carpal joints. Velocity curves show significant differences between healthy and ill 
animals, presenting for the last cases two peaks of maximal values (first one, of smaller 
intensity, in the middle of the support phase, and the second one, of higher intensity, in the 
middle of the swing phase).  
In ill animals case the acceleration presents a descending curve, with the minimal value 
in the end of the stance phase. After that, the curve goes up gradually and reaches the 
maximal amplitude in the beginning of the swing phase, followed by a new decrease, with a 
minimal value in the end of the swing phase. Kinematic analysis shows that shoulder joint is 













Kinematic analysis results demonstrate that humeral head OCD is associated with 
changes in shoulder, elbow and carpal joints motions. 
Kinematic analysis using Ariel APAS system represents a reliable method that allows 
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